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Welcome to the inaugural issue of InSPIRE, the magazine of
Western Michigan University’s College of Engineering and
Applied Sciences.
Dear Friends:
Greetings from the faculty, staff and students of Western
Michigan University’s College of Engineering and Applied
Sciences. I’m pleased and proud to share with you some of
the successes of the 2017-2018 academic year and offer a
look at what’s ahead.
These pages reflect the energy and excitement going on in
our college – the genuine commitment of our faculty and
staff, the outstanding research efforts across departments,
and the accomplishments of our 3,000 students. Our
alumni, too, are excelling in their fields and are making a
difference in society. We are eager to share with you stories
of all these successes.
Among some of the highlights:
• After rigorous review and evaluation, all 13 of our undergraduate programs were re-accredited,
reflecting the excellent quality of our programs and demonstrating our ability to provide strong
learning experiences and an excellent engineering education to our students.
• We’re establishing an Industry Outreach Office to help develop relationships for student co-op
and intern positions, more industry involvement to engage our students in research opportunities,
and enhanced industry interaction with student organizations and senior design projects.
• We recently opened AMP Lab@WMU, a new advanced manufacturing partnership with a state-ofthe-art facility in downtown Grand Rapids to help meet the region’s need for more engineers and
those in the skilled trades.
• Through an innovative partnership, students at Aquinas College in Grand Rapids are able to select
engineering as their career goal and earn a bachelor’s degree from our college. This partnership
allows students to pursue a degree in industrial and entrepreneurial engineering or civil engineering. More engineering programs are expected to be added to this initiative.
• We established a new Ph.D. program in civil engineering.
• Through a joint program with WMU’s Haworth College of Business, we now offer a new graduate
certificate in information assurance and security.
The future of our college is exceedingly bright. During the 2017-18 academic year, we awarded a
record number of bachelor’s degrees (377), a record number of doctoral degrees (22), and had the
college’s highest-ever research expenditures of $4.7 million. Our world-class faculty continue to
conduct exciting, break-through research, leading the way to new avenues for future exploration.
Our more than 30 registered student organizations continue to excel and receive awards for their
outstanding contribution to their fields and the community.
We are confident our college will continue to grow and that we will graduate students who are
independent thinkers and creative problem solvers, and who are ready for the global marketplace.
We are always interested in spreading the word about our college and the success stories of our
students, faculty, alumni, and staff. For more information about our college, please visit our
website at www.wmich.edu/engineer. Keep in touch. We would love to hear from you!

Houssam Toutanji, Dean
houssam.toutanji@wmich.edu
269-276-3253
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News around the spire

Undergraduate programs
receive accreditation

Cavalli leads undergraduate
education
Dr. Matthew Cavalli
joined the college in
2018 as the associate
dean for undergraduate education. He
previously was an
associate dean and
professor in the Department of Mechanical Engineering at the
University of North
Dakota. He replaced
Dr. Edmund Tsang,
who retired.

Following rigorous review and evaluation, the 13 undergraduate programs that were evaluated by the ABET accreditation team all received re-accreditation. “This is great news
for our college – and for our university,” said Dean Houssam
Toutanji. “It demonstrates the strengths of our programs and
our ability to provide a solid educational foundation for our
students and ensure their success in the field of engineering.”
ABET is a nonprofit, non-government accrediting agency
recognized by the Council for Higher Education Accreditation. The ABET accreditation team made two 3-day visits to
the college in September 2017. The Engineering Accreditation Commission evaluated nine engineering programs. A
separate Engineering Technology Accreditation Commission
visited to evaluate three engineering technology programs,
and the Computing Accreditation Commission evaluated the
college’s computer science program.
“While the ABET accreditation process is lengthy and time
consuming, the positive outcome would not have been
possible without the hard work by department chairs, faculty
and staff,” Toutanji said.
The programs that received accreditation include:

• Aerospace Engineering

Cavalli received his
bachelor’s degree in
mechanical engineering from the
University of Wyoming and a master’s degree and Ph.D. in
mechanical engineering from the University of Michigan. He
was on the faculty at the University of North Dakota since
2007, receiving the College of Engineering and Mines Dean’s
Outstanding Faculty Award in 2017.
His research expertise includes composite materials, corrosion and fatigue, solid mechanics, joining and green materials. He is a member of the American Society of Mechanical
Engineers, the American Society for Engineering Education,
ASM International, the National Society of Professional Engineers and the Society for Experimental Mechanics.

Outstanding Standouts
Congratulations to the recipients of our 2017-2018 College of
Engineering and Applied Sciences Outstanding Faculty and
Staff Awards:
Outstanding New Researcher
Dr. Jennifer Hudson
Assistant Professor, Mechanical and Aerospace
Engineering

• Chemical Engineering
• Civil Engineering
• Computer Engineering
• Computer Science

Outstanding Senior Researcher
Dr. Massood Atashbar
Professor, Electrical and Computer Engineering

• Construction Engineering
• Electrical Engineering
• Engineering Design Technology

Outstanding Senior Teacher
Dr. Said AbuBakr
Professor, Chemical and Paper Engineering

• Engineering Management Technology
• Industrial and Entrepreneurial Engineering
• Manufacturing Engineering Technology
• Mechanical Engineering

Outstanding Staff
Anetra Grice
Director, STEM Talent Expansion Program

• Paper Engineering
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The only undergraduate program that was not evaluated was
Graphic and Printing Science, which is accredited separately
by the Accreditation Council for Collegiate Graphic Communications, Inc.

Outstanding Service
Kim Cho
International Admissions Counselor

Engineering management globally certified

A space to bring ideas to life

WMU’s master’s degree in engineering
management is now one of six programs
certified globally by the American Society for Engineering Management (ASEM).
The certification is designed to recognize
master’s programs that meet the rigorous standards of the organization.

Western Michigan University’s
Grand Rapids regional location for
a state-of the-art manufacturing
laboratory opened in September.
AMP Lab @WMU, an Advanced
Manufacturing Partnership Laboratory, was built in collaboration
with West Michigan manufacturers
and Grand Rapids Community
College to address the shortage
of skilled trades and engineering
employees in the region. The lab
occupies the first two floors of
WMU’s downtown Grand Rapids
location, which is located on
Cherry and Ionia in the city’s Arena
District.

According to ASEM, “Certification
represents outstanding achievement in
quality and content by those programs
who achieve this distinction, and it places them among the elite in the country in
offering their graduate programs.”
“We are so pleased to have our program recognized with this prestigious certification,” said Dr. Steve Butt, chair of the Department of Industrial and Entrepreneurial
Engineering and Engineering Management. “Our faculty is outstanding and have
created a solid program that meets the needs of employers, challenges our students and makes them ideal candidates for leadership positions in industry.”
Engineering management is a multidisciplinary field that bridges the gap between engineering and business, integrating the management of people, money
and projects. This focus appeals to students with engineering and technical
backgrounds who seek to advance their technical knowledge while adding
management skills. The demand for leadership in modern manufacturing and
service-based industries has dramatically increased the need for people with both
skill sets.
Dr. David Lyth and Dr. Larry Mallak lead the program. Senior, full-time engineering
faculty teach courses in the program, with core courses in engineering management, quality, capital budgeting and project management. Graduates of WMU’s
program lead engineering efforts in companies such as Google, Apple, General
Motors, Stryker, Denso, JR Automation and many others. The 30-credit graduate
program is offered in Kalamazoo and Grand Rapids, and will be offered at a regional location in Florida in the future.
For additional information, contact the program advisor, Dr. David Lyth, at
david.lyth@wmich.edu or (269)276-3368.

Keeping things safe and secure
WMU’s College of Engineering and
Applied Sciences and the Haworth
College of Business have collaborated to develop an information
security graduate certificate for
information technology (IT) professionals which is now available fully
online.
The information security field’s
growth potential has a predicted 35
percent growth rate from 2012 to
the 10-year period ending in 2022.
As business demands are increasing to train more individuals in the
security of information systems, the
College of Engineering and Applied
Sciences and WMU’s Haworth College of Business are offering management and engineering graduate certifications
for individuals working in the information security fields, which are available for
graduate students or industry professionals with a bachelor’s degree.
WMU’s information security graduate certificate is offered as an online-only, accelerated, 15-credit program and includes two 10-month track options. Individuals
have the opportunity to specialize in either information security management, or
secure software and engineering. Following completion of the graduate certificate,
students will be exposed to various opportunities to gain the necessary knowledge
to prepare for industry standards testing such as SANS GIAC, CISSP, CISA, and ITIL,
which are recommended when pursuing expanded IT career opportunities.
Courses are taught by WMU faculty from the College of Engineering and Applied
Sciences and the Haworth College of Business. More information regarding the
information security graduate certificate is available at wmich.edu/infosecurity.

“AMP Lab is a place for collaboration and learning in an advanced manufacturing
and design environment,” said Dr. Steve Butt, professor and chair of WMU’s Engineering Design, Manufacturing and Management Systems department. “Entrepreneurs will have opportunities to prototype their ideas. For some it may be a place
to start and for others it will be a place to hone a new product, process, or skill.
We are pleased to offer this state-of-the-art laboratory for innovation, instruction,
training and research.”
The facility will serve as a program to cultivate the next generation of engineers,
designers and other skilled individuals to serve the manufacturing industry. The
AMP Lab will combine prototyping, training and small-scale manufacturing with
the opportunity for individuals to earn a degree.
According to a recent employer assessment by Talent 2025, an organization
consisting of 100 CEOs from West Michigan who are working to ensure an ongoing
supply of talent for the region, the demand for engineers and designers within
manufacturing outstrips the supply of qualified individuals by at least a factor of
two. The assessment also states the supply for managers and supervisors within
the manufacturing industry in the region is about 90 percent of the demand.
The lab is divided into hands-on instructional learning and research areas, with
plans to also support college lab sessions, professional workshops, training sessions, K-12 outreach and workforce development activities.
The program will connect students with opportunities in manufacturing and engineering education options. Along with WMU, Grand Rapids Community College
will have access to offer various manufacturing and engineering courses inside the
Lab.

Weishaars establish endowed scholarship fund
The College of Engineering and Applied Sciences
received a $100,000 endowment for undergraduate scholarships from Mark
and Karen Weishaar.
“We greatly appreciate the
support and generosity of
Mark and Karen Weishaar,”
said Dean Houssam
Toutanji. “This endowment
will help our students
realize their dreams and
educational goals.”
Sturgis Molded Products
(SMP) Mark D. and Karen M. Weishaar Endowed Engineering Scholarship will be
used to provide scholarships for undergraduates who demonstrate academic
promise and financial need.
Mark Weishaar has served as a member of the WMU Foundation’s board of directors since 2013, and was elected president in 2016. Since 1997, Mark Weishaar has
served as chief executive officer and president of Sturgis Molded Products (SMP),
a custom injection molding company headquartered in Sturgis, Michigan. While a
student at WMU, he lettered in basketball from 1977-1980. In addition to a business
degree from Western, he received an MBA from Northwestern University’s Kellogg
School of Management.

A New Way to
Heal a Heart
Thanks to innovative work by one of WMU’s mechanical engineering
professors, surgery to repair a hole in the heart using 3D printing is
being used successfully here in Kalamazoo. In an unusual collaboration, Dr. William Liou, professor in the Department of Mechanical and
Aerospace Engineering, is working with Dr. Vishal Gupta, a Kalamazoo-area interventional cardiologist, to transfer images of a patient’s
heart to a 3D printed model. Gupta then uses the 3D printed model
to plan the repair of the hole so that the procedure best fits the
patient’s anatomy.
The process is being used for surgery to correct atrial septal defect, a
congenital defect of the heart in which there is a hole in the dividing
wall between the two upper chambers of the heart, or atria. The hole
allows freshly oxygenated blood that returns to the heart from the
lungs to mix with deoxygenated blood that is returning to the heart
after circulating throughout the body. The condition can damage the
heart and lungs because of the excessive amount of blood circulating through the two organs, and can cause significant cardiovascular
and pulmonary issues.
One surgical option is through cardiac catheterization, in which a
small tube with a plug is inserted into the patient’s blood vessel
and delivered to the heart to close the hole. Cardiologists guide the
delivery of the plug device using medical imaging. However, this
can be quite challenging as the hole can
be of different shapes and sizes, and it
is difficult to visualize other areas the
plug might compromise because of the
proximity to the hole.
“This is groundbreaking and quite revolutionary,” Gupta said. “Using a 3D model
helps not only pre-plan the procedure
but even practice an operation before it
is done. It gives me great confidence that
the device is going to be placed accurately for the best outcome for the patient.”
Liou noted that using 3D technology in
medicine has tremendous potential.
“The use of 3D printing technologies in
engineering fields has advanced from
simple prototyping to making functional
parts for airplane engines and spacecraft.
We are only beginning to unlock its potential in applications like medicine.”
Liou heads WMU’s Computational Engineering Physics Lab and is involved in
numerous research projects to help gain
a better understanding of the hemodynamics and biomechanics of the human
heart and brain.

Dr. William Liou (right) and Dr. Vishal Gupta (left)
with a 3D model of a heart.
3 InSP RE | 2018

Center advances
vehicle technology
and design
In a state where the automotive industry is still
king, a research program at WMU’s College of Engineering and Applied Sciences is helping to shape
new advances in vehicle technology and design.
The Center for Advanced Vehicle Design Simulation
(CAViDS), was founded in 2007 with a mission to bring together members of academia, industry, national research labs
and other stakeholders in a collaborative approach to address
technical challenges in the automotive industry.
Companies provide funding for research they are interested in, with the
Center leveraging additional funding through federal agencies. Several
companies have partnered with the Center over the years, including consortium members Eaton Corp., Dana Inc. and Lubrizol Chemical Co.
“We find individual ways to solve problems,” says Dr. Claudia Fajardo-Hansford, a mechanical engineering faculty member who directs the
consortium. “CAViDS combines the unique expertise of academics in tandem with the experience of engineers working in the industry.”
For instance, when a company comes to CAViDS looking to collaborate
on specific research topics, the Center seeks the academic lab or specific
professor university-wide who best fits the needs of the company, then
connects the two. From aerodynamics to drivetrain efficiency to fluid dynamics, CAViDS provides a platform for fostering and sustaining multi-disciplinary research and collaboration to tackle practical challenges.
The consortium also serves as a kind of real-world classroom for the undergraduate and graduate students who participate in research projects,
not just putting their science-based knowledge to work, but gaining what
Fajardo-Hansford calls “soft skills.”
“Developing interpersonal skills is so important,” she says. “You can do
lots of research, but you have to be able to present it in a compelling way.
Students who participate in CAViDS don’t just become better researchers,
but better communicators as well.”
Eaton Corporation joined CAViDS in 2007 as a charter member of the consortium, intent on developing a relationship with WMU to not only utilize
some of the university’s lab and technical facilities and academic expertise, but also to attract potential employees, says Carlos Wink, a principal

engineer with the company who oversees Eaton’s participation in CAViDS.
Being in the consortium also frees up engineers at the company to work on
other projects, he says.
“We like to develop connections with local universities,” he says. “Using
local resources and facilities helps our own research while allowing us to
help shape the engineers of the future.”
Eaton partnered with CAViDS in 2011 on a research project to determine
the temperature increases over time inside truck transmissions, utilizing
WMU labs and academic personnel to create models before physical testing was performed at a facility in California.
The results were impressive, Wink says.
“We wanted to see if the results in the field could be predicted before the
actual testing,” he says. “The results turned out to be very correlated. They
gave us a good idea of what was going to happen so we could make changes going forward.”
Beyond the more science-based research experience students in the Center
receive, Wink echoes Fajardo’s points about the softer skills learned by presenting research findings and developing effective interpersonal communications skills with industry professionals.
“What is really valuable is when students present to people from industry,”
he says. “I think it helps them become more confident in their communication skills while they also receive effective feedback from professionals in
the field.”
Megan Arduin thinks so, too.
Entering her second year as a graduate student in mechanical engineering,
Arduin is involved in research with CAViDS compiling a summary review of
academic literature related to improving efficiency in gearboxes.
She has presented her findings and progress at several of the monthly
meetings, and says she feels industry representatives show an authentic
interest in what she has to say.
“I am developing relationships with companies,” she says. “I feel they take
me seriously and are interested in what I’m saying. They ask questions and
give me ideas on ways to expand my research. Being able to interact with
experienced engineers has really grown my confidence.”

Engineers Without Borders
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Four engineering students traveled from Western Michigan University
to San Antonia de Upa, Nicaragua over their winter break in 2017,
hoping to change the world—one small village at a time. The students
were warmly welcomed by the farmer who owned the local coffee
farm, the main employer in the village, opening the doors of his home
to them.
“It was a fantastic trip,” says Turner Slaughter, president of Engineers Without Borders (EWB), the WMU chapter. “For some of us, it
was our first time traveling out of the country. We met with the coffee farmer and members of the community to hear more about
what they needed and how we could help, following up on many conversations over the previous year in preparation for our trip.”
The community needed water that is clean and easily accessible. The students surveyed the village of about 40 homes, measured
water usage, and tested the water from the one tap that brought water to the entire village. Along with Slaughter, the student team
included Jessica Graves, international project lead at that time; Dylan Davis, previous president; Stephen Siitari, current international project lead; and Zac Miller, professional mentor. The team returned to WMU to work on a solution with the hope of returning
to Nicaragua within the coming year to implement the project.
Engineers Without Borders is based on the well-known “Doctors Without Borders” model, with experts in the field volunteering to
help those in need across the globe. Slaughter, alongside chemical engineering graduate Matt Van Ness, founded the WMU chapter
in 2016. The chapter is one of the newest in Michigan, one of about 300 chapters across the country. Some chapters consist of students, others of professionals. Each chapter chooses a local and a global project, and must be willing to take on a 5-year commitment to complete those international projects.
Members are provided the opportunity to attend business meetings, fundraisers, and team-building activities along with working
on the projects, sometimes also attending regional and national conferences of Engineers Without Borders-USA. A local project,
recently completed, was to design a solar food dehydrator system for produce grown in the Gibbs House on the WMU campus. The
dehydrator will promote long-term food storage.
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The global project in Nicaragua represents a significant commitment. “At the end of our trip, we signed a community agreement in
accordance with the Engineers Without Borders-USA’s policies,” Slaughter
says. “The agreement stated that we believe that the need is present, a system is feasible, any
future system will be well taken care of by the community, and that our chapter is willing to take on the project. It also
serves as a statement of camaraderie and understanding between Engineers Without Borders-WMU and the community.”
“Being a part of this chapter not only is a perfect opportunity to give back, but also an opportunity to learn and grow in ways I
never imagined,” Jessica Graves says. Graves graduated in spring 2018 with a degree in chemical engineering. “Being full-time
students, it can be challenging to find free time to commit to this chapter. But the commitment we made to the community of San
Antonio de Upa is strong. I was so impressed by the efforts my fellow students made to prioritize their schedules to make a difference in someone else’s life.”
Another member of the team is Zac Miller, a 2014 WMU graduate with a degree in civil engineering, now working as a pavement design engineer. “Through Engineers Without Borders, I can offer my skills as an engineer to help build projects that bring sanitation
and clean drinking water to communities in need. It’s a great service opportunity that I wish more engineers knew about,” Miller
says. “I am basically a sounding board for the students throughout the whole project process, and I provide technical guidance as
well as support for fundraising and chapter events. The students do all the work.”
The chapter still needs to raise approximately $15,000 to complete the water system project in Nicaragua. A greater problem,
Slaughter says, is the current political unrest in the area that has stalled their return for implementation. Chapter members work
with the WMU study abroad office to ensure they travel safely.
“We remain in close contact with the coffee farmer and others in the community,” Slaughter says. “Our plan is to bring a tap of
clean water into each home in the village. It’s about doing good in the world.”
To learn more about Engineers Without Borders-WMU, email ewb.wmich@gmail.com.
Tax-deductible donations may be made at www.ewbwmu.wordpress.com.
InSP RE | 2018 6

Sound Waves:

Predicting Tornados

To most human ears, it’s the sound of silence. To the
ear of a meteorologist, it’s music. To the ear of Brian
Elbing, an assistant professor of mechanical and
aerospace engineering at Oklahoma State University
and a 2003 graduate of Western Michigan University
in mechanical engineering, it’s the sound of science.
Elbing has found a way to predict tornadoes by the
sound emitted prior to the formation of a funnel.
“We think of tornadoes as being loud, but they also
emit infrasound—sound that the human ear cannot
hear—up to two hours before the tornado forms,” Elbing says. “If we can detect that sound, we could predict tornadoes much earlier
and with much improved accuracy.”
Currently, Elbing says, 75 percent of tornado warnings amount to nothing. It’s
a little like crying wolf. When a real tornado looms, people realize it often too
late—literally minutes—before great damage is done. Researchers have discovered, however, that tornadoes produce infrasound in the 0.5 to 10 Hz range when
they mean business. That sound can predict the size, the wind speed, the core
pressure, and the direction of the tornado as it forms.
“My team of students and I have been developing a way to measure these sounds
from hundreds of miles away with infrasound microphones, covered in domes
to seal out wind noise and placed in a triangle, spaced about 200 feet apart, for
a true bearing,” Elbing says. “Then we send out drones to collect data—temperature, wind velocity, humidity.”
Weather forecasters now use a combination of factors when predicting tornadoes—atmospheric conditions, Doppler radar, and human observation, often by
“storm chasers.” Elbing believes that the data he collects, including the infrasound, would not only predict tornado formation with much greater accuracy,
but also predict how strong the tornado will be. As Elbing’s research evolves,
it could even lead to something akin to smoke detectors placed in homes that
could warn of an approaching tornado.
Elbing’s research is already garnering great interest. The National Weather
Service and AccuWeather have expressed interest in using Elbing’s research to
improve their weather forecasts. The National Aeronautics and Space Administration (NASA) is working with Elbing to improve the measurement and detection
of tornadoes. And some of Elbing’s research will be featured in a documentary on
the National Geographic channel.
Elbing presented his findings earlier this year at the 175th meeting of the Acoustical Society of America in Minneapolis, Minnesota. His research has been supported as part of a National Science Foundation multi-university collaboration led
by Oklahoma State University. Elbing’s research has received media coverage
in WIRED magazine, USA Today, NPR, National Geographic, Newsweek, Science
Daily, and many others.
As Elbing’s work gathers momentum, he’s grateful for his roots. The boy who
grew up on a small farm in Pigeon, Michigan, is living the life he wanted.
“I’ve always liked math and science,” he says. “When it was time to pick a college,
Western Michigan University was the only university to which I applied—WMU has
a strong engineering program.”
Inspired by research he was doing in Professor Ho Sung Lee’s lab, Elbing went on
to earn a master’s and Ph.D. in mechanical engineering at the University of Michigan. He also completed an internship as a research assistant at the NASA Langley
Research Center.
“So far, we’ve been able to monitor only one tornado, in May 2017,” Elbing says.
“Living in Oklahoma, the heart of the tornado alley, you can imagine how much
my friends enjoy giving me a hard time about that. But you can’t simulate a
tornado in a lab. We are developing a hypothesis now about the source of the
infrasound before a tornado forms. We need to identify that mechanism. That’s
the next big question.”
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Some who ascend to lofty professional positions gaze out onto their
institutions from ivory towers. Edmund Tsang preferred a more grounded
approach.
It wasn’t uncommon to find him sharing a brown bag lunch with colleagues and students, or chatting up undergraduates, taking a keen interest in their academic and personal lives. There is a warmth about him,
those who know him say, an authentic curiosity in the lives of students
and sincere interest in their success.
Tsang, 70, who retired at the end of 2017 after a long career in the college,
is many things to many people: A relentless champion of students. A survivor. A devoted single father. A humble man.
“I have done a lot of things,” he says. “But nothing has been more satisfying to me than being a father.”
Tsang came to Kalamazoo in 2001 from the University of South Alabama,
where he had been an associate professor of mechanical engineering
since 1984. At WMU, he became associate dean for undergraduate programs and assessment and associate professor of mechanical engineering. He served as interim dean for the college as well.
Born in Macau and raised in Hong Kong, Tsang was the first in his family to
go to college, earning a bachelor’s degree in mechanical engineering from
the University of Nebraska-Lincoln in 1973 and later a Ph.D. in metallurgy
from Iowa State University in 1977.
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“Education provides a person with financial mobility and broadens
opportunities,” he says. “My family wanted that for me, and I want that
for others, too. I strongly believe that every student we admit we have a
responsibility to help them succeed.”
Tsang was instrumental in bringing in several grants totaling more than $6
million to create the STEM Talent Expansion Program (STEP) and seminars
to enhance student learning and success, and improve retention and graduation rates among engineering students. He also helped run the Lewis
Stokes Alliance for Minority Participation, a statewide effort designed to
increase graduation rates among minorities in STEM fields.
“You’ll never meet someone more focused on student success than
Edmund,” says Anetra Grice, manager of the STEM Talent Expansion
Program. “The students always come first. He has a can-do attitude. If
someone says it can’t be done, he just finds another way. He has always
said, ‘Learn how to love to serve.’”
His list of awards is long and distinguished: an Excellence in Service-Learning Faculty Award in 2012; Faculty Fellow of Lee Honors College
in 2010; Phi Kappa Phi-WMU in 2005; and the Platinum Award by the WMU
Division of Multicultural Affairs in 2002.
He served as an interim dean of the College of Engineering and Applied
Sciences from 2013-2015.
Sometime in 2015, Tsang says he felt a pressure in his stomach area. It
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went away, then came back a week later. Doctors ordered tests to be
done. The results were a “shock,” he says. It was pancreatic cancer.
Still, Tsang – true to form – says he was “too busy to really take in the
seriousness of it.” He had surgery and began treatment, even finding time
to write an Algebra II textbook “to take my mind off what was going on”
while undergoing chemotherapy. He has now been cancer-free for two
years, he says.

Edmund’s
TOP FIVE
Concerts
1. Bruce Springsteen - 1977
2. Jethro Tull - 1978
3. David Byrne - 2018
4. David Bowie - 1982
5. Flaming LIps - 2018

“The university community really supported me and my kids,” he says.
“They were like family.”
Ken Domingue, an aerospace engineer, showed promise as an undergraduate, and was assigned a teaching assistant position for a pilot position
that involved leading a classroom of first-year engineering students.
“Dr. Tsang trusted me to get in front of 30 or so freshmen at a time, and
I was only a sophomore, which later translated into another course with
even more students,” says Domingue, who works for the San Antonio-based Southwest Research Institute. “But that’s who he was. If he saw
potential, he was going to help you take it as far as you could. In many
ways, he became my mentor.
“Sometimes you can run into a professor who believes you either sink
or swim. Dr. Tsang wanted everyone to swim. The funny thing was many
students didn’t even know he was the associate dean. He was just so
humble.”
As for retired life? Well, it’s probably not a surprise that Tsang isn’t plan-

ning on resting on the laurels of a life full of accomplishments. He loves
to cook and “experiment” in the kitchen, he says. Having more free time
means he can spend more of it with his son Manny, 18, and daughter Clarice, 12. He also loves going to live music concerts, recently seeing David
Byrne of the Talking Heads in Grand Rapids.
And this fall he was back on campus, teaching a few courses, including
Introduction to Engineering Analysis.
“I really like being around the students,” Tsang says. “I still have a lot of
energy and feel like I need to be there to help.”
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Women Walking the Road
Together

Tessa Williams has been interested in
engineering since her senior year in high
school, and she has found her career path
taking shape over the past few years. A senior
majoring in industrial and entrepreneurial
engineering, Williams is the president of the
Society of Women Engineers – known as SWE
-- at Western Michigan University. SWE provides the opportunity for women engineers to
network, build resumes, and polish their skill
sets together.
“We are lucky to be where we are today. We
can thank the women who came before us,”
Williams says. “Some of us are here precisely
because we were told engineering was not for
women. It’s a lively career, not just sitting at a
desk, and we are very passionate about it.”
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SWE is just one of the many resources Western Michigan University provides to women
interested in pursuing engineering as a career.
“Almost 16 percent of our engineering students now are women, compared to about 13
percent for Midwestern public universities,”
says Anetra Grice, program manager for STEP,
the STEM Talent Expansion Program. “That’s
up from about 8 percent a few years ago -- but
we would love to see 50 percent or more. The
needle is moving.” A mentor once told her
class about her experience as a student, when
the class in which she was the only female
was divided into groups. The professor joked
to her group that they already had a secretary
built in.

It wasn’t long ago that almost every woman
engineer had a story to tell about the discrimination she has faced in her career. As time
goes on, however, the stories are fewer—and
Western Michigan University’s College of
Engineering and Applied Sciences is doing
everything possible to maintain that trend.
One of the ways that Grice and STEP are
changing gender bias is by offering a course
to first-year women engineering students,
called Women and Leadership in Engineering
and Applied Sciences.
“We started the course in 2014,” Grice says.
“Students are assigned a mentor matched
to their major and their interests, a female
professional who has earned her engineering degree at WMU. Usually we have about

25 students per class, and each class listens to a
mentor presentation about her career and school
experience. It’s an empowering class.”
Students communicate with their mentors using
email, building a rapport and completing writing
and reading assignments. The students live and
study in “cohorts,” or learning communities, so
that they see familiar faces as they transition
into college life. Older, successful students tutor
younger students, and if someone falls off in
attendance, Grice makes a friendly intervention,
offering encouragement.
Simone Abrams, who has a degree in manufacturing engineering from Western and is a project
engineer at FedEx, has been volunteering as a
mentor to students for three years.
“I mentor because some of the experiences I
encountered in college, as well as experiences I’ve
had as a woman engineer, had me thinking many
times that maybe I’m not cut out for this—It’s
tough! If sharing my experiences helps one person
stay true to her desire to become an engineer,
then that is why I continue to mentor.”
Her mentoring efforts have not gone unnoticed.
Sara Rodriguez, a 2018 graduate now working as
an engineer in Battle Creek, still has emails she
exchanged with Abrams, carefully printed off and
preserved.

“Oh, I had my doubts about my career choice,”
Rodriguez says. “But I printed those emails and
highlighted the parts that reminded me of my
own story. I read those emails again and again,
whenever I needed encouragement.”
In her college days, Rodriguez served as president
of the Society of Women Engineers.
“As members of the organization, it was so reassuring to talk to each other,” Rodriguez says. “We
built connections and found out what jobs were
available for women engineers.”
Rodriguez turned her college part-time job into
a full-time profession after graduation. One of 10
women engineers in her workplace of about 150,
Rodriguez no longer gives in to self-doubt. She
has circled back to become a mentor to others.
“There are so many great resources at WMU for
women to become successful engineers,” she
says. “So I do for others what was done for me.”
Sara Repen, a Western graduate in mechanical engineering, has returned as a mentor through STEP.
She now works as an engineer at Fiat-Chrysler.

become self-perceptions and self-perceptions
become reality. When a young woman overcomes
all of those challenges to embrace her talents and
passion for math and engineering, I think that it’s
crucial that she knows that she is not walking that
road alone. I try to share what I have learned that
has made the journey easier and more enjoyable,
or that I simply wish I had known when I had finally embraced becoming an engineer. It’s one of the
best choices I have ever made in my life.”
Molly McKenzie completed the Women and Leadership course and recommends it highly. Now in
the mechanical engineering program, McKenzie
had no exposure to the world of engineering prior
to coming to WMU.
“From the first time I toured the campus, I was
very impressed with the engineering program
at Western,” McKenzie says. “Every engineering
course that I took this past year expanded my
knowledge and brought me a step further in
my program. The faculty here wants to see you
succeed, and as long as you are focused and know
when to ask for help, you will make it through.”

“Unfortunately, it has become acceptable and
somewhat popular in our society to claim to be
bad at math and science,” Repen says. “Claims
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Addressing
Global
Challenges
in Construction
An interdisciplinary group of researchers from
the College of Engineering and Applied Sciences
is busily studying new and creative ways to build
better in an age of climate change and other
global challenges facing the construction industry.
Their activities are being funded by grants from
WMU’s Georgeau Construction Research Center,
which was established in 2016 through a $5
million gift from Phil Georgeau of Kalamazoo
and his late wife, Betty.
The couple funded the center to not only
advance the construction industry through
innovative research, but also to create better,
stronger, safer, sustainable and more resilient
construction systems and materials. Housed in
Floyd Hall and administered by the College of
Engineering and Applied Sciences, the center
already has awarded $350,000 in grants to seven
projects being conducted by faculty members at
the University.
In addition, construction has begun on a $1
million lab in the College of Engineering and
Applied Sciences annex near the Kalamazoo/
Battle Creek International Airport. The state-ofthe-art laboratory facility will allow researchers
to evaluate roofing system designs under
extreme wind loads as well as study the properties of large-scale structural elements and
samples under different loading conditions,
including seismic loads.
NEED FOR CHANGE
According to government figures, the construction industry contributed more than $1 trillion to
America’s gross domestic product and employed
some 7 million people in 2017.
Dr. Osama Abudayyeh, chair of the Department of Civil and Construction Engineering and
founding director of the Georgeau Center, notes
that it’s important for this industry to remain
competitive, given its huge impact on the U.S.
economy.
“We’re facing a host of challenges, from evolving
regulatory requirements, population increases
and energy shortages to air quality issues, a
rising ambient temperature and more violent
weather,” Abudayyeh explains. “Engineers and
architects have been forced to rethink traditional building codes and construction practices.
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It’s not only sensible to change how we do
things, it’s become mandatory.”
With that reality in mind, the Georgeau Center
aims to:
• Advance the construction body of knowledge
through innovative research.
• Distill research results into best practices that
can be implemented by industry.
• Educate the next generation of construction
researchers by engaging undergraduate and
graduate students alike in the center’s research.
• Transfer technology to industry through product development as well as publications,
workshops and other knowledge dissemination.
“We need to adapt our materials and construction practices to new realities and we need to
provide higher levels of training for construction
professionals,” Abudayyeh says. “The cuttingedge, forward-thinking research and training
we’re doing at the Georgeau Center will accomplish both.”
PHIL AND BETTY GEORGEAU
Phil Georgeau earned a bachelor’s degree in
chemistry from WMU. He went on to found Chem
Link, a company based in Schoolcraft, Michigan
that manufactures adhesive, sealant and coating products for the construction industry that
employed 104 people at the time Phil and Betty
sold it in 2016.
The couple also gifted $250,000 in 2016 to the
WMU Office for Sustainability to boost its studies
in environmental and renewable building materials issues that impact the Earth’s survivability.
In addition, the Georgeau family established a
$500,000 endowed scholarship in Betty’s name
to support graduate students pursuing engineering degrees in programs offered through the
College of Engineering and Applied Sciences at
WMU. Betty was a registered nurse who worked
locally at Bronson Methodist Hospital for many
years as well as spent 14 years with the American Red Cross.
“This is the first endowed scholarship for graduate students in our college. We are grateful
for the generosity of the Georgeau family,” said
Dean Houssam Toutanji.
CURRENT CENTER RESEARCH
This spring, the Georgeau Center awarded

continuation grants to principal investigators at
WMU that build on eclectic work that the center
first funded in 2017.
• Dr. Upul Attanayake, associate professor of civil
and construction engineering, and Dr. William
Liou, professor of mechanical and aerospace engineering, received funding
to further Attanayake’s recent evaluation
of roof systems and
materials for improving structural resilience
in damaging winds such as
tornados and hurricanes. That
research has identified the need to develop
numerical simulation expertise to assess the
performance of roofing and structural systems.
The continuation project includes designing a
mobile outdoor experiment facility to evaluate sensors and validate numerical simulation
models. It also will be used for STEM—science,
technology, engineering and math—education
and other outreach activities.
• Dr. William Liou has built a predictive tool to
simulate incidents of fire and smoke events
and predict the location and likely growth
of fire and smoke in smart buildings. The
second phase of his research involves
developing two datasets for predicting fire spread in smart buildings and
then using those datasets to design
an artificial intelligence-based algorithm for big data analytics for fire
safety in these buildings. The nearly half
million structure fires in the U.S. each year cause
17,000 injuries and deaths, and $10 billion in
property losses.
• Dr. Xiaoyun Shao, associate professor of civil
and construction engineering, has been studying an innovative application of construction
adhesives to enhance the resilience of woodframe buildings. With her latest grant, Shao
will investigate additional novel approaches to
dramatically enhance the resilience of woodframe buildings using construction adhesives
to improve strength and stiffness. Damage to
those structures from earthquakes, hurricanes
and other natural hazards lead to tremendous
economic loss and emotional distress in North
America, where wood-frame construction is
predominantly used.
Learn more about the Georgeau Construction
Research Center at ceas.wmich.edu/georgeau.

Building Bridges,
Building Boats

Western Michigan University’s College of Engineering and Applied Sciences hosted a regional steel bridge and concrete canoe competition in
2018, when 10 universities competed in a variety of categories with hopes of advancing to the national finals. WMU engineering students participate each year in the American Society of Civil Engineers (ASCE) North Central Regional Competition and have the opportunity to host the event
every 10 years.
Universities from Michigan and Ohio attended the conference, with nine concrete canoe teams and nine steel bridge teams. The teams were
judged by industry professionals.
“The concrete canoe and steel bridge competitions have a long tradition of fostering teamwork and camaraderie,” said Dr. Osama Abudayyeh,
professor and chair of the college’s Department of Civil and Construction Engineering. “The event provides students with a chance to gain
hands-on, practical experience and leadership skills while dealing with real-world engineering issues.”
STEEL BRIDGE TEAM
The steel bridge team designs, fabricates and constructs a scale-model bridge based on criteria established by the American Society of Civil
Engineers and the American Institute of Steel Construction. The competition involves building a 1:10 scale bridge that is evaluated on lightness,
stiffness, construction speed, construction economy, structural efficiency and overall performance. An award is also given for display. For the
2018 competition, bridges were required to be 17 feet with a clearance of 7.5 inches and able to hold 2,500 pounds.
CONCRETE CANOE TEAM
WMU’s entry in this year’s concrete canoe competition was named “Golden Opportunity,” and for the second year, was produced using a “female” mold rather than the typical “male” mold. The concrete was trowelled inside the Styrofoam mold, rather than the outside. Canoes are
judged in categories such as hull design and aesthetics as well as performance in a number of different races. Races in the 2018 competition
were canceled due to weather.
The 2019 ASCE North Central Regional Competition will be hosted by the University of Michigan in Ann Arbor.
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Agents of Change:
University Innovation Fellows
Two students from the College of Engineering and Applied Sciences were among the 258 students from
64 higher education institutions in nine countries who were named University Innovation Fellows. Daniel
Mozel, a student in engineering design technology, and Saleh Mohamed, a student in mechanical engineering, were part of the incoming group of the University Innovation Fellows program, which empowers
students to become agents of change at their schools. Two other Western students were also named
Fellows for 2017-2018: Megan Miller, a marketing major, and Andy Hobelsberger, a physics major.
The program is run by Stanford University’s Hasso Plattner Institute of Design. With the addition of this
year’s new Fellows, the program has trained more than 1,500 students since its creation. Fellows work
to ensure that their peers gain the knowledge, skills and attitudes required to compete in the economy
of the future and make a positive impact on the world. To accomplish this, these students advocate
for lasting institutional change and create opportunities for other students to engage with innovation,
entrepreneurship, design thinking and creativity at their schools. They design innovation spaces, start
entrepreneurship organizations, host experiential learning events, and work with faculty to develop new
courses.
“WMU and our college have had a number of students admitted into the University Innovation Fellows
program in recent years,” said Dr. Steve Butt, professor and department chair of Industrial and Entrepreneurial Engineering and Engineering Management and also department chair for Engineering Design,
Manufacturing and Management Systems. Fellows, who are selected through an application process
each year, go through six weeks of online training and travel to the University Innovation Fellows Silicon
Valley Meetup. Throughout the year, Fellows take part in events and conferences and have opportunities
to learn from one another, Stanford mentors, and leaders in academia and industry.
Butt noted that through the efforts of previous Fellows, an Innovation Club was started on campus and
a student-run makerspace was created, providing a place for students to design, build and be creative.
“Our participants in the University Innovation Fellows program really build resources that will last beyond their time at Western,” he said. “They truly are agents of change.”

Top Scholars
Among the 50 students recognized as Western Michigan University’s top seniors for
2017-18 were seven students from the College of Engineering and Applied Sciences.
Each year, faculty members from across the University select the most outstanding
senior in their various academic schools, departments and programs to represent
their units as a WMU Presidential Scholar. For 2017-18, 50 scholars were chosen from
a senior class of 5,437 students.
The Presidential Scholar designation is the highest academic honor that WMU can
bestow on its undergraduates. Selection is based on the students’ general academic
excellence, academic and artistic excellence relative to their majors, and intellectual
and artistic promise.

2018 Presidential Scholars
College of Engineering and Applied Sciences
Chemical and Paper Engineering
Andrew D. Kathan
of Carmel, Indiana
Civil and Construction Engineering
Anthony G. Conigliaro
of Sterling Heights, Michigan
Computer Science
James J. Ward
of Buchanan, Michigan
Electrical and Computer Engineering
Joshua J. White
of Paw Paw, Michigan
(double scholar, also in World Languages and Literature)

Engineering Design, Manufacturing
and Management Systems
Cameron S. Tschupp
of Galien, Michigan
Industrial and Entrepreneurial Engineering
and Engineering Management
Lukas P. Swoboda
of Kalamazoo, Michigan
Mechanical and Aerospace Engineering
Conner P. Knepley
of Stockbridge, Michigan
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Student Success

Students take top awards for
best paper

State Department awards
scholarship for study in Japan

First Betty J. Georgeau
Scholarship awarded

Ph.D. student earns honor
from foundry society

Congratulations to two civil engineering
students for taking the 1st and 2nd place
awards for Best Student Paper at the Michigan chapter of the Institute of Transportation Engineers meeting.

Joshua White, a graduate student in electrical engineering, received a full scholarship
from the U.S. Department of State’s Critical
Language Scholarship program to participate in an eight-week summer course at
the University of Shiga Prefecture in Hikone,
Japan.

Jenny Komorowski, a senior in industrial
and entrepreneurial engineering and in the
accelerated master’s program in industrial
engineering, was the first recipient of the
Betty J. Georgeau scholarship, awarded
during the 2017-18 academic year. The
scholarship provides $20,000 a year for two
years.

Congratulations to industrial engineering
Ph.D. student Prayag Patel for receiving the
Foundry Education Foundation Scholarship
from the American Foundry Society, Northeastern Wisconsin chapter. He also received
a Certificate for Excellent Academic Achievement for the research work he is doing on
“qualification of chemically bonded sand
systems” for his dissertation.

The $500 1st place award went to Odai Alhouz, a master’s student in civil engineering
for his paper titled, “Effectiveness of Bicycle
Signal and Bike Box for Improving Safety and
Multimodal Mobility at Urban Intersections.”
The $300 2nd place award went to Fadi Alhomaidat, a Ph.D. student in civil engineering
for his paper titled, “Cycling Risk Perception
and Skill Level of Different Age Groups.”
Alhouz and Alhomaidat are working on a
number of transportation research projects
with Dr. Jun-Seok Oh in WMU’s Transportation Research Center for Livable Communities.

The scholarship program is part of a federal
effort to expand the number of Americans
studying and mastering critical foreign
languages. White is one of about 550
competitively selected American students at
U.S. colleges and universities who received a
Critical Language Scholarship award in 2018.
A student in the accelerated master’s degree
program in computer engineering, White
graduated from the university in April
2018 with a Bachelor of Arts in Japanese,
Bachelor of Science in applied mathematics
and Bachelor of Science in Engineering in
computer engineering. He expects to graduate with a Master of Science in Engineering
in electrical engineering and a Master of
Science in applied and computational mathematics in April 2020.
White plans to continue on and obtain a
doctoral degree in electrical and computer engineering, focusing on research in
electro-neurophysiological interfacing.
Eventually, he wants to move to Japan and
work on developing advanced prosthetics
that interface directly into the human
nervous system to help improve the quality
of life for amputees.
During his undergraduate career, White was
named WMU’s 2018 Presidential Scholar in
Electrical and Computer Engineering as well
as its 2018 Presidential Scholar in World
Languages and Literature. Being named a
Presidential Scholar is the highest honor a
senior can receive from the University.
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Dr. Steve Butt, professor and chair of the Department of Industrial and Entrepreneurial
Engineering and Engineering Management,
nominated Komorowski for the scholarship.
“Jenny is one of our top students,” he said.
“She truly possesses the qualities and abilities necessary to become a consummate
engineering professional and a leader in her
field. She is a perfect pick for this scholarship and will be a fantastic ambassador for
WMU now and in the future.”
The Betty J. Georgeau Scholarship was
established through a $500,000 endowment
by Phil and Betty Georgeau. Phil Georgeau
is a graduate of WMU and founder of Chem
Link, a company based in Schoolcraft,
Michigan, that manufactures products for
the construction industry. Betty Georgeau,
a passionate and ardent supporter of WMU,
passed away in November 2016.
The Georgeaus also provided a $5 million
gift for the creation of the college’s Georgeau
Construction Research Institute, allowing
researchers to pursue innovative construction research that addresses the numerous
challenges facing the construction industry.

Patel has developed a quality control framework to qualify chemically bonded sand
systems. He also has developed process
monitoring techniques to administer chemically bonded sand systems in foundries.

Entrepreneur places in
prestigious pitch competition

Ph.D. student recognized for
best research paper

Congratulations to Chris Messecar, a mechanical engineering student, who was 3rd
runner-up and received a $2,000 check in
the Accelerate Michigan competition, one of
the biggest business competitions in North
America.

Bilge Altay, a graduate student working on a
Ph.D. in paper and printing science, received
the 2018 Dusty Rhodes Graduate Student
Paper Award through the Technical Association of the Graphic Arts. The award was
established in 1995 to recognize the quality
of research papers authored by graduate
students.

Nearly 30 student competitors pitched their
4-minute business ideas in several rounds.
Messecar and his teammate Jonathon Penrod were participants in WMU’s Starting Gate
business accelerator and pitched their idea
for an “Interlocking Electrical Box.”
“We developed an interlocking electrical box
using a two-piece design that results in more
efficient drywall installation,” Messecar
explained. “The base mounts flush with the
stud, and once the drywall is completely
installed, the base is used as a stencil to cut
out a hole for the insert. The insert slides
into place and snaps securely to the base,
bringing the mounting points flush with the
drywall.”
The two worked with WMU’s Innovation Club
to print a couple of prototypes using a 3D
printer.
Awarding up to $1 million in cash and inkind prizes, the Accelerate Michigan competition each year attracts student competitors
and more than 200 company applicants,
from which 36 are selected for semifinal
pitches and vie for a $500,000 grand prize.

Altay’s graduate program advisor, Dr. Paul
Fleming, professor of chemical and paper
engineering, said she is an “outstanding
student who has already made significant
accomplishments in research.” Altay’s work
involves the study of nickel, an abundant
metal with high electrical conductivity. “Less
expensive than silver and gold, its magnetic
properties open up a new class of printed
electronic devices, including wireless power,
electromagnetic sensors, proximity sensors
and micro magnetic field sources,” Fleming
said. Her work will contribute to the quickly
growing technology of printed electronics.
Altay is the author or co-author of 18
peer-reviewed articles and has presented
her work at both national and international
conferences.

Students receive awards at
engineering education
conference

Civil and construction
students earn 2nd place
award

The College of Engineering and Applied
Sciences was well represented at the 2018
conference of the American Society of
Engineering Education (ASEE), North Central
section. Hosted by University of Akron,
the sectional conference drew faculty and
students from Michigan, Ohio, Pennsylvania
and West Virginia. All WMU students who attended participated in either student paper
or student poster competitions.

Congratulations to the team of students
working on the project titled “Enhancing
Non-motorized Mobility within Construction
Zones,” for their award-winning work. The
team took the 2nd place award as part of the
Environmental Science & Policy Program Research Symposium at Michigan State University. Abul Fazal Mazumder and Wjdan Dhaif
Sahi Sahi, Ph.D. students in the Department
of Civil and Construction Engineering,
presented their poster on “Decision-support
Framework for Managing Non-motorized
Mobility within Work Zones.”

Three students from chemical engineering
– Alexander Maldonado, Naomi Van Dien
and Sarah Koehler – presented an individual
paper and two posters, respectively. Sarah
Koehler won 1st place for the best student
poster with her research poster titled “Reaction kinetics and speciation dynamics during
extraction of runoff particulate-bound
phosphorus using citric acid.”
An interdisciplinary senior design project
team from the Department of Engineering
Design, Manufacturing, and Management
Systems – Geoff Burns, Brian Fulkerson,
Andre Ly, Jack Ruggless and Ozella Wooley
– presented a poster on their senior project,
“Architectural-specific design and build of
Little Free Libraries,” and took 2nd place.

Other members of the team were Dustin
Black and Matthew Mueller, both recipients
of Undergraduate Research Excellence
awards. The research project received
funding from the Transportation Research
Center for Livable Communities at Western
Michigan University.
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focus on faculty

NSF grant focuses on neurological
research
Dr. William Liou has
received a $204,000
grant from the National
Science Foundation (NSF)
for research designed to
help improve the medical
diagnosis and treatment
of patients with neurological diseases related
to cerebrospinal fluid
flow in the brain. Using
a multidisciplinary approach, Liou, professor
in WMU’s Department of Mechanical and
Aerospace Engineering, is collaborating with
Dr. Shinya Yamada, chief of neurosurgery and
chief of the Hydrocephalus and Cerebrospinal
Fluid Research Center at the Toshiba Rinkan
Hospital in Japan.

“Teaming up creates another good opportunity for WMU to emphasize STEM education,” said Dr. Jorge Rodriguez, WMU-CAMP’s
co-principal investigator and an associate
professor of engineering design, manufacturing and management systems. “STEM education is a priority in the global environment
we live in, and it’s something that will have a
significant positive impact in our region.”

Predicting the fatigue properties of
materials

“Cerebrospinal fluid is believed to circulate
in the central nervous system, protecting the
brain from trauma by providing buoyancy and
transporting nutrients,” Liou said. “Abnormalities in the fluid, its containment space, and
its circulation have been related to several
diseases, such as hydrocephalus, Alzheimer’s disease, schizophrenia and multiple
sclerosis.”

Dr. Daniel Kujawski,
professor of mechanical
and aerospace engineering, is one of five people
from five universities
who have been selected
to receive a 2018 award
from the ADVANCE Grant
Proof of Concept Fund.
The awards incentivize
faculty members at
Michigan public universities to engage with
their technology transfer office to move their
early-stage technologies toward commercialization. They are administered by Michigan
State University and the Michigan Strategic
Fund, through the Michigan Economic Development Corporation and range from $15,000
to $80,000.

The project is using state-of-the-art brain imaging and computational science equipment
to study how the cerebrospinal fluid flow
impacts the brain. “This research is unique
because we are looking at the dynamics of
the cerebrospinal fluid and the blood flow
systems in the brain and using computer
modeling to get an advanced understanding
of its impact on health,” Liou said.

Kujawski, who directs WMU’s Fatigue and
Fracture Laboratory, received $49,892 for a
project that improves prediction of the fatigue
properties of materials. His methodology
will lower the expense of providing designers
with material properties over the lifecycle of
manufactured parts. The technique promises
higher reliability from nondestructive testing
and analysis.

Bringing STEM education
to migrant students

Butt named Fellow of IISE

The research, “Turbulent Cerebrospinal Fluid
Flow Dynamics in Physiological and Pathological Conditions,” is looking at abnormalities
in cerebrospinal fluid – which surrounds the
brain and spinal cord – and how they affect
health.

Western Michigan University has been awarded
more than $2 million over
the next five years to support first-year, first-generation undergraduate
students who are migrant
or seasonal farmworkers,
or the children of such
workers.
The U.S. Department of Education and its
Office of Migrant Education awarded the grant
to fund the long-standing College Assistance
Migrant Program (CAMP). The University is
one of only 10 institutions in the country
and the only one in Michigan to receive grant
money for CAMP’s new funding cycle.
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prepared to enter STEM fields. The program
will enroll an average of 40 eligible students
during each year of the 2017 through 2022
grant period. Nationwide, CAMP helps out
about 2,000 students each year.

WMU’s CAMP project, which is housed in
the Division of Multicultural Affairs, received
$416,293 for the 2017-18 academic year and
$2,107,988 overall. The College of Engineering and Applied Sciences will help give new
WMU-CAMP participants increased access to
STEM -- science, technology, engineering and
mathematics — coursework and activities.
The WMU-CAMP program is designed to address a federally identified priority that calls
for increasing the number of students who are

Dr. Steve Butt was named
a Fellow of the Institute
of Industrial and Systems
Engineers (IISE), the
highest classification
of membership in the
organization.
The accolade recognizes
outstanding industrial
and systems engineering
leaders who have made significant, nationally
recognized contributions to the profession.
WMU now has four fellows, which as a percentage of industrial IISE engineering faculty,
is one of the highest percentages of fellows at
any institution.
Butt serves as professor and chair of both the
Department of Industrial and Entrepreneurial
Engineering and Engineering Management
and the Department of Engineering Design,
Manufacturing and Management Systems.
Butt joins three other faculty members who
have been named IISE Fellows: Drs. Tycho K.
Fredericks, 2015; Timothy J. Greene, 1999;
and Kailash M. Bafna, 1996. All three are professors of industrial and entrepreneurial engineering and engineering management. Bafna
also is a professor of engineering design,
manufacturing and management systems.

IISE is an international nonprofit association
that provides leadership for the application,
education, training, research and development of industrial and systems engineering.
Since 1950, only about 500 members of the
organization have been named a fellow.

Foundry society honors expert in
metal-casting

Congratulations to Dr.
Sam Ramrattan, professor in the Department
of Engineering Design,
Manufacturing and Management Systems, who
received the prestigious
British Foundry Medal at
a ceremony in London
earlier in the year. He is
a world leader in metal
casting research and runs the college’s student-centered metal casting lab.

Mallak named Fellow of ASEM
Dr. Larry Mallak, professor of engineering design,
manufacturing and
management systems, received the 2018 American
Society for Engineering
Management (ASEM)
Fellow Award. This award
represents the highest
level of membership in
ASEM and is presented
annually to selected candidates who have
eight years of continuous membership in the
organization with significant service, demonstrated engineering management accomplishments, and continuing distinguished service
and contributions to the society.
Mallak received the award during the society’s
Honors and Awards Banquet in October
during the American Society for Engineering
Management’s International Annual Conference in Coeur d’Alene, Idaho.

Professor to lead engineering
association
Dr. Jun-Seok Oh, professor in the Department of
Civil and Construction
Engineering, recently was
elected president-elect
of the Korean-American
Scientists and Engineers
Association (KSEA).
Representing all Korean-American scientists
and engineers, KSEA is
a non-profit professional organization with
more than 6,000 registered members in 70
local chapters and branches and 13 technical
groups across the U.S.
Oh also is director of the Transportation
Center for Livable Communities, a Western
Michigan University-led consortium of five
universities established in fall 2013 through a
$4.3 million grant from the U.S. Department
of Transportation. The center aims to address
the nation’s critical transportation challenges
through the prism of livable communities.

Alumni Accolades and Honors

We celebrate the success of eight of our alumni who were inducted into this year’s Alumni Excellence Academy. Our honorees include three alumni
receiving our Outstanding Alumni Achievement Award and five additional alumni receiving our Alumni Excellence Award. We congratulate you all!

Outstanding Alumni AchievementAward

Dr. Farshad Fotouhi
B.S. Computer Science ‘81
Dean, College of Engineering
Wayne State University

Tim Hagenbuch
B.S. Paper Engineering ‘94
General Manager
West Rock Eaton Mill

Tonya Noble
B.S. Electrical Engineering ‘96
Director, International
Government Services –
Southeast Asia
The Boeing Company

Rob Missman
B.S. Chemical Engineering ‘09
Senior Marketing Specialist,
Global Sales
Amway

Alex Porter
B.S. Aircraft Engineering ‘89
M.S. Mechanical Engineering ‘92
Global Director of Engineering
Intertek

Alumni Excellence Award

John Bayha
B.S. Civil Engineering ‘06,
M.S. Civil Engineering ‘09
District Floodplain Engineer/
Environmental Engineering
Michigan Department of
Environmental Quality

Tim Schultz
B.S. Industrial Engineering ’90, MBA ‘99
President
Terra Caloric

Richard Sutton
B.S. Metallurgical Engineering ‘90
Vice President, Operations
Waupaca Foundry, Inc.
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WMU’s College of Engineering and Applied Sciences is grateful to the alumni, friends and partners who have contributed to the college. The following list includes financial donations, but we are just as appreciative for the ongoing support you lend in other ways. Listed below are charitable gifts designated for the
College of Engineering and Applied Sciences and received during the 2017-18 academic year.
Mr. and Mrs. Robert M. Abbott
Mr. and Mrs. Allyn L. Abel
Mr. and Mrs. James S. Abernethy
Dr. and Mrs. Said Abubakr
Mr. and Mrs. Gregory T. Adamczyk
Mr. Christopher J. Adams
Mr. Fawad Akhtar
Mr. and Mrs. Haluk M. Aktan
Mr. and Mrs. Michael D. Algie
Mr. and Mrs. F. John Allen, Jr.
American Electric Power Company, Inc.
Dr. Betsy M. Aller and Dr. Andrew A. Kline
Mrs. Dania Alsaid
Ms. Safina Aman and Mr. Alamgir Choudhury
Mrs. Anna R. Anderson
Mr. and Mrs. John A. Antalik
Mr. and Mrs. Michael J. Anton
Mr. Enas O. Aref
Auto-Owners Insurance Company
Ayco Charitable Foundation
Mr. and Mrs. Frederick J. Bailey
Mr. Roger P. Baker
Mr. and Ms. Ryan C. Ballard
Mr. Robert Barta
Mr. and Mrs. Robert J. Bartosiewicz
Mr. and Mrs. Eric J. Bauer
Dr. Bradley J. Bazuin
Ms. Catrina Beeny
Mr. and Mrs. Alan W. Bellile
Mr. Edward F. Benden
Mr. and Mrs. David R. Benner
Eaton Corporation
Mr. Steven L. Beuerle
Mr. Bryan J. Birchmeier
Mr. and Mrs. Michael K. Birkmeier
Mr. and Mrs. Gerry V. Bissi
Mr. Brad L. Blaine
Ms. Holly A. Blanks
Mr. John Blanks
Mr. and Ms. Graham B. Blaxton
Mr. and Mrs. W. Duane Bodfish
Mr. Alfred D. Bosley
Mr. and Mrs. Charles W. Botti
Mr. and Mrs. Robert E. Boughner
Mr. and Ms. Robert Bourgeois
Builders Exchange of Michigan
Miss Shannon L. Bowerson
Mr. Anthony L. Boyle
Mr. and Mrs. Jerry R. Boza
Mr. and Mrs. Jack R. Bray
Ms. and Mr. Jennifer Breining
Mr. and Mrs. Harry A. Briggs
Mr. Ronald R. Broughman
Mr. and Mrs. Alexander Brown
Ms. Shelly A. Brown
Mr. Beryl D. Brown
Mr. Alex S. Brunk
Mr. Joseph A. Buckholz
Drs. Biljana and Tomislav Bujanovic
Mr. and Mrs. Rodney R. Burkhardt
Mr. and Mrs. Richard E. Burton
Ms. Jayne Butera
Dr. and Mrs. Steven E. Butt
Mr. and Mrs. William B. Carlson
Mr. Randall J. Carpenter
Ms. Julie M. Carr
Carrier & Gable, Inc.
Mr. Robert W. Carter, Jr.
Mr. and Mrs. James C. Castellano
Dr. Matthew Cavalli
Central County Transportation Authority
Chief Engineers of Greater Kalamazoo Valley
Mr. and Mrs. Der-Chuan Chuang

Mr. Paul W. Ciaralli
City of Ann Arbor
City of Grand Rapids, Michigan
Ms. Susan K. Clark
Mr. John N. Clark
Mr. Douglas R. Clary
Mr. James F. Collini
Community Foundation for Southeast Michigan
Mr. and Mrs. Scot R. Conant
Mr. and Mrs. Dave Conine
Consumers Energy Foundation
Mr. and Mrs. Michael Conway
Mr. William D. Cool
Mr. and Mrs. William V. Cornish
Mr. and Mrs. Robert R. Corrion
Mr. Henri J. Cousino
Mr. Robert C. Croisant
Mr. and Mrs. David S. Crotser
Mr. Thomas M. Cunniffe
Mr. Thomas E. Cunningham
Mr. Thomas Da-Silva
Mr. and Mrs. Daniel W. Damon
Mr. Ronald W. Davis
Mr. Jeffrey W. Decker
Mr. and Mrs. Daniel DeGross
DENSO Manufacturing Michigan, Inc.
Mr. and Mrs. Ronald A. DeVries
Mr. and Mrs. Craig T. Dillon
Mr. and Mrs. Robert A. Dinehart
Mr. Joseph E. Doe
Mr. and Mrs. David J. Domanchuk
Dominion Foundation
DonateWell
Mr. and Mrs. Steven Dooley
DTE Energy Foundation
Mr. and Mrs. Robert Duncan
Miss Naincy Dwivedi
Eaton Corporation
Mr. and Mrs. Jeffrey B. Edinger
Mr. and Mrs. Carl W. Edmunds
Mr. and Mrs. Gary Feerick
Mr. Dirrick J. Ferrell
Mr. William S. Fiscus, III
Mr. Robert A. Fisher
Mr. and Mrs. David A. Flink
Mr. and Mrs. George B. Foehringer
Mr. and Mrs. David A. Ford
Mrs. Catherine Forrest
Mrs. Joan Frank
Freedom Motors USA Inc
Mr. David J. Freestone
Mr. James P. Frego
Mrs. Jennifer L. Friedrich
Mr. Andrew J. Gabriel
Mr. Matthew S. Garvin
Mr. and Mrs. Robert Gaudio
GE Foundation
Ms. Tiana L. Gee
Geek Easy
Mr. Dzintars R. Gendrikovs
Mr. and Mrs. Jeffrey George
Mr. and Mrs. Brian K. Germain
Geronimo Energy Holdings LLC
Dr. Muralidhar K. Ghantasala
Mr. and Mrs. Fred M. Giachino
Mr. and Mrs. Daniel D. Gillett
Mr. Roger W. Gillie
Ms. Margean V. Gladysz
Mr. Richard J. Golomb
Mr. Luke R. Goodman
Google
Mr. Christopher D. Gore
Mr. and Mrs. Thomas E. Gosen

Dr. Sean T. Goudy
Mr. Eric Gramlich
Dr. and Mrs. Janos L. Grantner
Mr. and Mrs. Donald F. Gray
Mrs. and Mr. Thomas Frances Green
Dr. Nancy Van Kuren and Dr. Timothy J. Greene
Ms. Anetra J. Grice
Mr. Dylan S. Gritzmaker
Ms. Lisa Koenig and Mr. Terry L. Groth
Mr. Peter D. Guertin, Jr.
Dr. David Gunnerson
Dr. and Mrs. Ajay Gupta
Mr. and Mrs. Timothy E. Hagenbuch
Dr. Kathryn and Mr. Michael Harmes
Mr. and Mrs. Frank H. Harper
Mr. and Mrs. David L. Hartman
Ms. Alyssa M. Hartsig
Mr. Dahl L. Harvell
Mr. Gerald R. Haw
Mr. and Mrs. John Haynes
Ms. Kimberly Hedstrom
Mr. and Mrs. Howard L. Hehrer
Mr. and Ms. Michael C. Henderson
Dr. and Mrs. John E. Herman
Mrs. Debra L. Parker-Hicks and Mr. William J. Hicks
Mrs. Sarah E. Hinds
Mr. and Mrs. Mike C. Hintz
Mr. and Mrs. Royal G. Hodgkinson
Mr. Jacob L. Hoffman
Mr. Andrew D. Hoffman
Mr. Patrick S. Hogan
Mr. Robert O. Holloway
Mr. and Mrs. Keith N. Hood
Mr. and Mrs. Phillip E. Hoos, Jr.
Ms. Michelle S. Horvath
Mr. Shakil Hossain
HTSE Inc
Mr. and Mrs. Jason P. Huber
Ms. Dana M. Hudson
Ms. Jennifer Hudson
Mrs. Vanessa Hull
Hunan Gardens, LLC
Mr. and Mrs. John G. Hungerford IV
Mrs. Carri A. Norton-Hunt and Mr. Stephen C. Hunt
Mr. Bruce Hupp
Mr. Robert Husek
Mr. and Mrs. Robert William Ingham
Mr. Jordan D. Irey
Mr. Bernt G. Iversen, II
Mr. and Ms. John F. Jancek
Mr. David A. Janicki
Mr. Robert B. Janvrin
Dr. Dean R. Johnson
Mr. and Mrs. William A. Johnston
Mr. and Mrs. Barry N. Jones
Mr. John Jurney
Mr. Kevin L. Kamphuis
Mrs. Audrey J. Kanczuzewski
Mr. Richard A. Kandalec
Mr. and Mrs. Avi S. Kandel
Dr. and Mrs. Daniel Kelly
Miss Kimberly C. Kerekes
Ms. Tammy Kerrigan
Mr. Kevin K. Khaw
Mr. and Mrs. Yasir M. Khogali
Mr. and Ms. Raymond A. Klavon
Mr. and Mrs. Thomas J. Klemz
Mr. and Mrs. Lowell L. Knapp, Jr.
Mr. and Mrs. George R. Kohrman
Mrs. Joan Layden-Kopka and Mr. David L. Kopka
Dr. Carla M. Koretsky and Mr. Thomas Reich
Mr. and Mrs. Gordon W. Kossen
Mr. and Mrs. Gary L. Kowalczyk

Mr. Conrad R. Krapf
Mr. Greg Kreczko
Mr. and Mrs. Robert K. Krieg
Blake and Mary Krueger
Mr. Jeff Krusinga
Ms. Kara M. Kuchinic
Mr. and Mrs. Kenneth A. Kuk
Mr. and Mrs. Gregory A. Kushner
Mr. and Mrs. David M. Kuznicki
Mr. and Mrs. Brent A. Ladd
Mrs. Kathleen G. Lake
Ms. Kerry S. Lake and Mr. Paul Arkinstall
Mr. and Mrs. Edward LaLonde
Mr. Thomas A. Lambrix
Mr. John Edward Latowski
Mrs. and Mr. Sally Lawrence
Mr. and Mrs. Robert L. Lemon II
Mr. Christopher John Lennon
Mr. and Ms. Kurt P. Lentner
Mr. Adam P. Leppek
Mr. Larry L. Leslie
Mr. and Mrs. Eugene P. Letke
Mr. John G. Lewis
Dr. Kecheng Li
Mr. Chung-Ling Lin
Mr. Merle Liskey
Dr. and Mrs. Daniel M. Litynski
Mr. John C. Lorne, Jr.
Mr. and Mrs. Joseph Lukas
Mr. Warren D. Lun
Dr. David M. Lyth
Mr. and Mrs. John G. Mackoul
Mr. Patrick Thomas Madziar
Mr. and Mrs. Brian J. Maher
Mr. Anthony W. Malerich
Mr. Andrew James Malpass
Mr. and Mrs. Richard A. Mancini
Mr. Kyle M. Manninen
Mr. and Mrs. Steven W. Markward
Mr. and Mrs. Anthony G. Mattas
Dr. and Mrs. James B. Matthews
Mr. Manrique D. Matyas
Ms. Stephanie T. Maxwell
Ms. Kelly L. McCarthy
Mr. and Mrs. David M. McCoy
Mr. Scott A. McGovney
Mr. Ronald Ernest McIntyre
Dr. and Mrs. Robert L. McLaren
Mrs. Sheri L. McVey
Mrs. Marie M. Meredith
Mr. and Mrs. Christopher L. Meyer
Mr. and Mrs. Michael G. Michayluk
Ms. Jacqueline Michels
Michigan Department of Transportation
Mr. Spencer J. Mick
Mr. Nicolas E. Milani
Mr. and Mrs. Richard T. Mileski
Mr. John H. Millard
Mr. and Mrs. Tim C. Miller
Mr. Keita Minagawa
Mr. and Mrs. Frank Leon Miszczak
MJW Consulting LLC
Mr. Steven Carleton Molesworth
Ms. Shiree Moreno and Mr. Jeff Miller
Mr. and Mrs. David John Morey
Mr. David P. Morreale, Jr.
Mr. and Mrs. Barry T. Murchie

Miss Mercy M. Mutuku
Mr. and Mrs. Cecil A. Myers
Mr. Lalith P. Narasimhan
Mrs. Rosemarie Nedeau-Cayo and Mr. Robert Cayo
Mr. and Mrs. Donald F. Nedervelt
Mr. and Mrs. Frank L. Newton
Dr. Boon Chai Ng
Mr. and Mrs. Robert A. Niemiec
Mr. Steven J. Noel
Mr. and Mrs. Mark T. O’Bryan
Mr. Louis R. Oberski
Mr. Benjamin M. Ochoa
Mr. and Mrs. Robert F. Oldenburg
Mr. Jeffrey A. Oldford
Mr. and Mrs. Paul R. Olney
Mr. Justus O. Ongeri
Mr. and Mrs. Kenneth J. Orr
Ms. Vickianne E. Osborn
Mr. Todd Ossege
Mr. John R. Paepke
Mr. Nicholas C. Pappas
Mr. Adam C. Parker
Mr. Estes T. Parker
Parker Hannifin Corporation
Mr. Yoginkumar Patel
Mr. Nicholas R. Patzer
Mr. and Mrs. Timothy A. Paulson
Mr. and Mrs. Kyle R. Pecka
Mr. and Mrs. Michael A. Peters
Pfizer Foundation
Ms. Tonia Pierson
Plante & Moran, PLLC
Mr. Jay M. Pliskow
Mrs. Colleen D. Poot
Mr. and Mrs. Adam I. Poznanski
Ms. Jerri Pursley
Mr. Andreas Q. Quainoo
Mr. and Mrs. Eric R. Reid
Mr. Charles W. Reinholtz, Jr.
Mr. and Mrs. Otis Renford, Jr.
Mr. and Ms. Timothy W. Reust
Mr. and Mrs. Donald A. Reynolds
Ms. Kay J. Rhoades
Mr. and Mrs. Joshua Richards
Mr. and Mrs. James V. Rindler
Mr. and Mrs. Jeffrey A. Rinvelt
Mr. and Mrs. Rodney G. Rizor
Dr. Donald P. Rizzetta
Ms. Sara A. Rodriguez
Mr. Jose Ignacio Rodriguez-Labra
Mr. Randy W. Root
Mr. Richard J. Root
Mr. Lloyd L. Rosenberger
Mr. and Mrs. Frederic W. Rowe
Mr. and Mrs. Clayton Lee Rundio
Mrs. and Mr. Laura Sakata
Ms. and Mrs. Stephanie R. Salas
Ms. Sharon M. Saleski and Mr. Robert J. DePierre
Mr. and Mrs. Rex A. Scare
Mr. and Mrs. David H. Scharnweber
Mr. Ryan A. Schramm
Mr. Matthew L. Scott
Mr. and Mrs. J. Donald Seidel
Mr. and Mrs. Samuel R. Sheets
Mr. and Ms. Brent L. Siegfried
Mr. and Mrs. Chad D. Sikkenga
Mr. and Mrs. Robert A. Simon

Mr. Michael R. Simone
Mr. and Mrs. Brian J. Skiba
Mr. Joseph Slater
Mr. William E. Slatin
Mr. Brian D. Smith
Mr. John S. Stanford
Mr. Andrew J. Stastny
Sturgis Molded Products Company
Mrs. Janet Ann Sullivan
Mr. Keith R. Sutton
Mr. and Mrs. Stanley E. Tarkowski
Mr. Timothy E. Teagan
Mr. and Mrs. Jason L. Tedrow
Telemark Corporation
Mr. Richard R. Teugh
Mr. Nicolas O. Theoret
Ms. Santrell Thomas
Mr. and Mrs. Thomas J. Thomasma
Mr. and Ms. Louis A. Tiso
Mr. and Mrs. Robert G. Tomich
Drs. Petra and Houssam Toutanji
Mr. Richard Triemstra
Mr. and Mrs. G. Steven Trimmer
TSFR Apple Venture LLC
Mr. Dale W. Tuttle
Mr. Slobodan Urdarevik
Mrs. and Mr. Kenneth V. Urso
Mrs. Patti Parish Van Walbeck and Mr. Craig S. VanWalbeck
Mrs. Marie E. VanBelleghem
Mr. and Mrs. Wayne VandenBrink
Mr. Paul R. VanderMeulen
Mr. John A. VanHaaften
Mr. and Mrs. William M. VanMarter
Mr. and Mrs. Peter L. Versprille
Mrs. Cynthia Calay Vince
Mr. Christos A. Vourazeris
Mr. and Mrs. Victor M. Vukorpa
Mr. and Mrs. H. Carl Walker
Ms. Bailey J. Wandyg
Mr. and Mrs. Kendall A. Warren
Mr. Brian L. Watkins
Mr. and Mrs. James R. Weber
Mr. and Mrs. Keith H.R. Weidel
Mr. and Mrs. Mark D. Weishaar
Mr. and Mrs. David O. Wells
Mr. Leroy R. Widmeyer
Wightman and Assoicates, Inc.
Mr. and Mrs. Roland Arvid Wikman
Mrs. Bettie Wilder
Mr. Steven J. Wiley
Mr. and Ms. Lawrence A. Williams
Drs. Molly and Roger Williams
Mr. David Jon Willis
Mr. and Mrs. Gerhardt J. Winkel, Jr.
Mr. and Mrs. Fred H. Winters
Mr. and Mrs. Robert J. Witters
Mr. Gary R. Wong
Nelson D. and Nancy Woodruff
Mr. and Mrs. Vincent Woods
Mr. and Ms. Paul A. Woodward
Ms. Susana M. Wright
Ms. Luann Y. Sun and Mr. Michael J. Wysocki
Dr. Azem K. Yahamed
YourCause-Pfizer
Ms. Maria I. Yulanova

We strive to make this list as accurate as possible. If your name has been listed incorrectly or omitted, please accept our apologies.
To report an error or omission, or for information about making a gift, contact: Tiana Gee, Associate Director of Alumni Engagement at
(269) 387-7287 or tiana.gee@wmich.edu.
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1903 W. Michigan Ave., Kalamazoo, MI 49008-5314

Engineers Without Borders

Changes Lives

